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(54) Title of Invention: SPEECH CODING APPARATUS 
(57) [ABSTRACT] 

[SUBJECT] To provide a speech coding apparatus in which a 
good sound quality even when a bit rate is relatively low. 

[SOLVING MEASUREMENT] In a sound source quantization 

circuit 350 of the speech coding apparatus, a sound source 
signal is represented by a combination of a plurality of 
pulses, wherein at least one pulse is represented by a pre- 
determined number of bits, and wherein at least one pulse 
width dependent of the pulse position is preset. 
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h;i/^7^-^$^Tl^btSX^ WW* 
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^«^*i«ffi*tc«F^fb-r4*a4:b 

#Jx.i£s M.Schroeder and B.Atalfttc^S "Code 
-excited linear prediction: High quality speech at 
30 low bit rates*(Proc.ICASSP,pp. 937-940, 1985 30 t 
misfzM* -S\ KleijnffifefcJ;* "Improved 

speech quality and efficeint vector quantizationi 
n SELP* (Proc.ICASSP, pp. 155-158, 1988 m tMLtz 
MX (*»2) &*rfclB«£ftT^5CELP (Code E 
xcited Linear Predictive Coding ) A^fcl^fLTV^o 

0ms) (C^M^^^^^J (LPC) fttif^m^ 
(^^ h;i/S^{b3J-K^^^) * 

5^ fi^b^a^i:, fl9S2a*a^fc©K«s**«/j^-rs 
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[0 0 0 3] 

[*ra*iWftbJ:5k*-*BSM] fflSMfcisarcfc*, #s 

©tc, S3— h;i/«c»UT— M7-r 
b<tt«*&*8m£frfc<^ C©«»S3-K^^^ 

SSKmt, NXKX2B x 

8 0 0 8=10, 
N=40, k=10ht§i:, l!3>SfcD8 1, 92 
0, 0 0 0[3©IfMSh^D, m&X&iz-Clb&t. 20 

[0 0 0 4] #jg3-K^y^»5Rjc^Bft*M^ 

§ 0 A C E L P (Argebraic Code Exited Linea 

r Prediction) £S#S3K3*x"C^£o CfUi, 
(ix C.Laf lammed \z <fc £ "16 kbps wideband speech co 
ding technique based on algebraic CELP" b-Mlsfzma 
SC. (Proc.ICASSP,pp. 13-16, 1991) (*£*3) £££#1! 

»gfc*+i.o &b<«±+i.o «cKS$nri^5fe«>, & 
«*©»M£:*«fc««{b-e#So 

[0 0 0 5] M3©^t*(i, «M£**Sfc:ffii* 
{biT3c:k#°Jt££:&5#, Mfc^-efcfc&o^a 
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i sa*©^;*«F^b*H#» o 
[o o o 9] *«wkickn«, 'J>&<£%—~3<d/vvx 

-r & - 1 ^nm t -t&m&m 1 * 2 ib 

[0 0 10] Aab&^J&fi^fcX 

ffi^@^©#«fi^*SMbTtfj***#MM 
©/vn/x©ffifi£»£*pb»s&£tv&t:\y rBre* 

[0 0 11] *»JJ§fc:J;ixfcf, ffia^;i/X©ffi(SS*i: 

#f«ci:*««k-r*ll*S4ga«©«W*fl3*fi 

[0 0 1 2] ^SBfElciixfcfs ii>&< 4:*— o©^;i>;* 
© £ D -5 & *p b ^l^nt i^ffiMM 

»*#f«ci:*Wai:"j-*»*3H4*fcttll*»5ia 

[0013] ^^tanii, A^b^^m-^^ 
- k & *ijjsu b mimn* t z> * - k ^j^&s k , mm 

x^ bJWi?*— ^gmtapk, tifax^Ww^* 

aJks^-rs^WF^bsejcisv^T. &£>*>>b#>^#> 

o©/vi/X©fiS^^i/X©ffiia«ctR#b*^*»C«&* 

* -r a 7 iB^©^^^b^s^f# & o 
[0 0 l 5] **Wfc<tn«, ii>£< k^-o©y^;i/X 
oi:D9 5M^f)^bMfS$nT^stiiI^b 

[0 0 16] ^(citi^ A^bfc^e^iP^^e 
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u «»^x©fiK*3^»Ts^fb«««a*fb 
»***-*cfc*Wfc*-*»«*fc*B#»&*b 

[0 0 17] *»«9«cJ:n«, asc^^i/^oiais^ 

"T **BS^flsfiB£*f-r SBsRSl 0IBt©S?8fft 
[0 0 18] *$gflHk:<£n(£. 4>&< fcfc— oc?xn;i/ 

[0019)11 ©»BT-I±, ««fi^HbSSfc*5^T. 
[0 0 2 0] 

vtaJsG^giMn-Bi) (I) 

[0 0 2 1] ::t\ GJi^*©w^;i/***ry-f >t- 
fe^o 4>&< t<b— 09Ai£* 2o©;i;i/X 

[o o 2 2] »2®*iD§-efcJu Si©*wtc^3tt-s^;i/ 

[0 0 2 3]i3 ©$B«iT-tiU 4>fc < 1 4> — 

ffl»sa©it>^i/ffia. «*#a©tf>r;i/ffla. l 

[0 0 2 4] tB4©«WTfii. a (1) fcjstvc, «ft 

[0 0 2 5] ^5C9^T-ii, »4©|BWt:j3W5BK 
[0 0 2 6] flS6©^-Ctt. SB4 Sfctt*5©IBBifc 
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[0 0 2 7] mi<o&we&. A*»*7i/-Arfc 

1 : £kttffi. ^— h* 2 : S^OS^MP, ^— F 3 : S 

Jl^tc, 4>£< 4:*— ocd/WX* 2o^Jl/ 
io xicowc* ffiB©fi^-e<z>S*fc**bT, ^;i/x©ffi 
Blc#c# bT& & DA6SH«^^ bT *5 < o 
[0 0 2 8] »8©»fli-CfcJU f^^SgEElcfcttS/^U 

[0 0 2 9] SBQOSBHrefcU »7£&ii*8©»illtc 
330T4>£< — -0<D/V]/7>(D£ ») ■5£<fiLB* l &S>rt* 

Ms >r;i/ffia^ Lit 

20 [o o 3 o] mi o©$Mi-ei±, am^71/»ac: 

a«fl©yt;i/x (^x.(^2AJM) ©fiWS^-T^ 
i;^->SBKy h# (2B aSi) fii3-K^^ 
fcbT&£*D«>ffl*bT*5§* >£3S« 

[0 0 3 1 ]»1 lOSBBTCH:, »1 OfiD^Efcfctt* 

WH^ffi^T^g bT?fe£ bT i3 < o 
30 [0 0 3 2] £1 2<D%W£\±. mi 0£fc«±*l 1© 

[0 0 3 3] 

Tiaffi*#HRbTaB«i"r5o 

[0 0 3 4] 01tt**Sit:«J;5#^«F^bS«©ffil 
^ [0 0 3 5] Sl*#Ri-rS4:, A^SB^l 0 0^^>^ 

^e^^A^b, 7u-A^ainBi i ox-iz^pm^ 

& 7 Is — A (03^tilOms) rhtc^IOb, 1f77l/- 
A4MMU8&1 2 Ot*(t 7l/-AOSfWf*7i/-A 

«t ?)^^t>itr7u-A (^^.^2ms) tc^io-r^o 

[0 0 3 6] X-^^ M^7*—*M-»IsIB2 0 Oii, 

h*— 0©1t^7l/-A©^«^lC«bT, V 
^7 1x-AS«t?)*fil^S: («x.K2 4bs) 

^^tODtitJbT^^^ h;i/y^^-^$rfe^>^b^fe 

5^ ^ h;i/^v^-^Oft^^«^ WOLPC^lff^ Bu 
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-^tH»S2 0 0t±, BurgSfcAftW-WSnfcWB^ffl 

ffittai (i = i, io) ^m^it^mm^m^tzh 

LSP^©*»«\ "HLX^ hJlM (L 

SP) ^#St£^ j£tc £ 3 ^fit$gfflffc" i:IUc 
(m^ilM^^^ J64 —A , pp.599— €06 , 1981 

2, 4^r7U-ATBurgafciD*»fc»JK : FSa^» 

©LSP£«MifSfc<fcD#«>-t, 85 K 317-^^1^- 
A©LSP*2**SlUT3HyB^i9J«»k:HU 811-4 
■9-7 r 7l/-A©»JB : f««»aii (i=l, 10, 1 
= 1, 5) £ltt«S3tfttt0IS2 3 0*caj*fSo 
» 41^77 1/-A©L S P fe^^ h;i/^7^- 

[0 0 3 7] hW?*—#&?{t®&2 1 0 

tiU fe^^Dfe^^nfeit^^l^—ACDLSPy^^ 

[0 0 3 8] 

Dj=&(i)[LSP(i)-QLSP(i)jP (2) 

i 

[0 0 3 9] LSP(i),QLSP(i)j, W(i) 

[0 0 4 0]OTm l^bShut, ^r;i*F 
{b&fflv^5*©4:U i4it77i/-ACDLSP;^^ 
-*£§^{b^3&<9h-r3o LSP;^^»^©^ 

r ;ps^b©^j£<iJS»o^ifi*ffl 3 «r £#r- § £ Q 
JlttWli#»tt0l;Lfcf. ^H¥4 —171500-^^* (*» 

6) -*4*B8¥4 —363000^^ (XK7) -S\ ^H¥5 
— €199#fiffi (£ift8) T. Nomura et al.,tc££ 

"LSP Coding VQ-SVQWith Interpolation in 4.075kbps 

M-LCELP Speech Coder " 4:2*1, (Proc. Mobile 
Multimedia Communications, pp. B. 2. 5, 1993) 

x«(n)= 

d(n)-Ef-i«id(D-i)+SP-iair 
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[0 0 4 1] h;i/^^^-^»^fliigiS2 

*&k£lZs ai^*4-tt^7U — A©L S P/t^* — 

aom^l s p;t7^-*kioajo7i/-A©» 

4it77l/- AODfi^fbL SPStlMBUT, % 1 - 
- I31t77 I/ — S P£ffi7nt~&o M^it 
ffi<DL S P fcS^flrfft© LSP fc©»«S7J*«'MS"r 

aicoivt. m*M*»fiffiu *«M&«/Hbr««*i 

4:«BBU S P <DH£31iR-r3 J: 5 lets C ktf-e t £o 
PSSfflfi, 09;t«\ «fBB¥5 — 8737-9HIMM (*» 1 0) 

[0 0 4 2] ^±tcJ:?)«7cbfc*l-3^r7U-A 
CD L S P tm 4 V-77 ACDS^b L S P £ If b 

20 -^ztizmB^mtemct' ii (i = i, io, 1 = 

1, *», 5) fcS»U -f WWXiB»tHHllB3 10 
^a*t5o I 4 V"?7 V — ACDfi^b L S PCD 

>-^<>X^v;i/^rv^1t4 0 

oizmTjt-^o 

[0 0 4 3] «U$£3»ft-C*(n]ft 2 3 0lt h )Wi 

7*-*tr*H]iS2 o o**>, §^/7i/-Arht;t 
^bwoaae^aaBca'ii u = i, 10, 1 = 

1, 5) &A*U «ffB*»lt*)i:^S. 

30 fofflim^*toti-r%o 

[0 0 4 4] *»S-ttr»iaiS2 4 0«\ *^MW* 
7*-*3rJ¥II]»2 0 oa>£>. ^77l/-Ari:{:i 

SB 2 1 0 a^fb^ MfflUT«7cbfcJ»^i9J« 

5^t§ 0 :CT«ifx z (n) £T5£T-g|£n 
40 [0 0 4 5] 
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y(n-i)=p(N+(n-0) (4) 
Xz(n-i)=Sw(N+(n-i)) (5) 



[0 0 4 8] C^T'N{i^77 l/-A^^^to y tiU 
(7) h(R]-©16-e&£o s w (n) „ p(n) ZH? 

s^N-^M^tf^iHi^ota^m^ (7) 

[0 0 4 9] MH0S&2 3 5fcU TjUiJ;^ &f^fi^ 
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w(n) *mj&3-h-7y#!s\&5 0 O^tB^^o 
[0 0 5 0] 

x;(n)=Xw(n)-x z (n) (6) 

[0 0 5 1]^ ws;i/Xjfc&tm[H]E& 3ioit z&m 

jftn-h-r^mg&S 0 0. ^iHS^{b[H]&3 5 O^ttJ 
[0 0 5 2] 



H (z)= l-flP-iai*-' _ 
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[0 0 5 3] Sjfo=J-K:7^[njl&5 0 0«i, ^-f >S 
^b(p]^3 6 5^f)M©tiitv(n) 

SS3 10^f»>fW^MMh tf (n)^t5o hT**- 
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DT=^=iXw 2 (a)-ES=Jx w (D)y^n-T)P/E2^yUn-T)] (8) 



[0 0 5 5] ^ ~r% 
[0 0 5 6] 

yw(n-T)=v(n-T)»hw(n) 



(9) 



[0 0 5 7] ?K IH^*«i^^^M^^^-r 0 
[0 0 5 8] 

/J=ES=iXw(D)yw(Q-T)/SS4yUn-T) (10) 

[0 0 5 9] CCT% 1C&^, ^GD^C^fLT. M 

fi^xf^s P.Kroon "Pitch predictors w 

ith high terminal resolution" t,M\^fz^^C (Proc. 
ICASSP,pp.661-664,1990^) (*ftt 1 1) Utt&mt 

[0 0 6 0] Sfe(c, 3aj63-Kri;^|5]B5 0 0&, 
T^tctEu t: * ^ffl&fi 1 ^ flMff e w (n) £ 
«$KS^fblH]tt3 5 0^t5o 

[0 0 6 1 ] 

ew(n)=x w (n)-j8v(n-T)*hw(D) (II) 

[0 0 6 2] SM^blHll&3 5 0l£, «rMUfcJ;-5 

U >^*£v;t/^ru<>it4 o otcw 

K.Ozava ft£k:J;£ "A study on pulse search al 
gorithms for aulti pulse excited speech coder reali 
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zation, " iilUfeit (Alttl 2) #£r£#are§§ 

ia*tt3k:ffi$nfc*a^ «a©st (i 6) — (2 

[0 0 6 3] ^Ohl, 4>£< — *D<D/V1/X<Dmft 
[0 0 6 4] CCLT-iis -mtL,XMm<D5*><D2m<D 

i:, cn*> 2y^;i/X^^i|i©^^bT(±/^;i/^© j tii@cr) 
«^&fcLTB:(l,l)(l,2)(2, l)(2,2)#ifctK fiiS^i 

^Htfcttj&bTSgfcuryu (i.o,i.o)(i.o, 
0.1x0.1, i.o)(o.i,o.i)«:mAe»n5o ststtffiB 
©«^i±k:iB^T*e»ip^«6«tf)e>*vrt^©-ex fits 

[0 0 6 5] 2<SJ^<D^;i'*Uu ffimt<Dtzlsb 

1-0, -1.0fc£, £££i±3C£*>-C££o 
[0 0 6 6] Jg«* fflB©flMRtty-f >B*fclHl&3 6 

5k:tB^^tL§o 

[0 0 6 7] y-f >«^bEIK3 6 5tt. F 
[0 0 6 8] 
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D lt =ES- l [Xw(ii)-nv(D-T)*h w (Q)-G;Sgihw(n-ni i )P 

l =1 



[0 0 6 9] /3 J u G^ti, ^>3-Kry 

^ 3 9 0 icfeft^nfc 2&7t;y^ K^y^lCjfctT 
— h^St^ >T f ^X^v;b^ri/^1t4 0 0 

[0 0 7 0] g^ftttfI^m-|?tn]S&3 6 Ofcfc, h 

[0 0 7 1 ] 
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Y(n)=^v(i-T)+(S;£«n-ii) (13) 

l =1 

[0 0 7 2] v(n) ttj|[J63-Kry^lHl«85 0 OtcBi 
[0 0 7 3] S^Wtf fi-tttff EI» 3 6 0 WU * 

Mi//^*— **Ffbii]B2 i o^tti^^- 

[0 0 7 4] 



Sw(n)= 

v(n)-Ef -itt i v(n - i)+ET=ia , r 1 p(n- i)+£\°=,a'i r 1 s w (n~ i) 

(14) 



[0075] ^2 \±*$me>m 2 ©safi©jB«*^-r r 
n^^s-e*So c©iij(i6(Z)jBsu±s mKommmm 

[0 0 7 6] H 3 3 ©HjB6©JB«*^"r ^ 

oi:»)■5 5ffieAs*f>/pU«)*JIS$^^TV^So Mi^ 

-eat, if>r;i/i:V(3o^>r;W£ia&fc*ci:tcu L 

[0 0 7 7] 

L=N/M (15) 

D k =a^[ew(Q)-G£gfLhw(n-ii)P 

i =1 



[0 0 7 8] 'J>&< fcfc-o©^;i/*fi!)fi«fci, 

©{Stale 4&# UT&^ip D#>&iA££Jvtl 1 *T i & 

[0 0 7 9] 0 4(i*»^O»4Oiaifi(OJB»S^1-^ 
D^^BI"e*So WaMTHbEKM 5 0fcJ\ fgl©fii$fc 

<bbT v;i/^r^>it4 o ois«tv^ >m^fblHlgS3 
6 5-\ai7j-r&o 

[0 0 8 0] ££>le, a»^;^©fiS$S fcfe-t^ 
[0 0 8 1] 
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[0 0 8 2] Gl±«ay-f g J ik «U k# 

[ 0 0 8 3 ] 5$ ( 1 6 ) ©«/MbfcmT© <t o le^ifrfb 



■ClSoadB) *M;ux©»gg' iti^UO 
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D k =ES^[ew(n)/G?-[£^(D)YK(n)P/[Z: gl*h w ( a-m«)P 

n=0 1=1 

(17) 



[0 0 8 5] 
[0 0 8 6] 

4(n)=Z] ew(i)hw(i-n),n=fl,"',N-l 



v^^gUdi-mi) (19) 
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[0 0 8 7] T-ifc&o 

[0 0 8 8] Ifc^o-r, (16) 5£ 

(17) ©£>2fp5 2^©g*{b^fl^£So 

[ 0 0 8 9 ] 5£ ( 1 7 ) ©;£J2fiI 2 ^<D#eteT5£©J; 

[0 0 9 0] 
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i=l 



i =1 



M-l M 



[0 0 9 1 ] 

[0 0 9 2] 

?(bi,Bj)=E 1 h(n-i)h(n-j)J>i 

n= j 



(21) 



[0 0 9 3] bfc*i^T, 5£ (2 0) © g' ik 2 g' ik 
g'jk h^kC^c&^Dtoif-ilb 

[0 0 9 4] d©»-&©JSM^btc:^S59:SlffllHlft 

fcN* + [(M-1)! + M] 2B + NL+M2B £f£Z> 0 
B=10, N=40, M=4. L=20i:-r^hs C<D<1&, 
3,347,200 [Di:fc3o £fc, sVUXCDGlU 
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[0 0 9 5] lf;^ot, *Sffi*MV^Ci:t«kD> 

[0 0 9 6] ^mm?<b®mz&±<D738kT-m$iznfz. 

h;i/cr>-Y >^x£v;i/^rv^t>-4 o 

h;i/fc:«J;5»^t;i/^ofi»i4^ >S^fbH]&3 6 5tc 

[ 0 0 9 7 ] H 5 &m 4 <DmM<DBm<D&B*7jk1r7a 
30 y *0T?**„ • ^ >fi^b!3l»5 5 Oflt y 

0 4© : &Sfi : Fftigi&4 5 0 fcRfcSo ^^XCffi 
ia«i«M : ?'fblHlB4 5 0 hfsj-co^^r-^to. PH-© 

>3— K:/*^ 3 9 0frt>?n?n, ^WfiH3-H 

5s s^fb-r^o 

[0 0 9 8] 
M 



D^ffisfe-lnJ-rkVta-D^lClri-Gig^tkhwdi-ii)] 1 



[0 0 9 9] g 3 ik fcJU k#S©/t;i/^S«3 

;u©-r^T©fi^-efc:#U * (2 2) S«/Mb-TS«J: 



[oioo] mtz. a*a«sfi«<b-rsfc«>n^flj 

V^ttS (17) ©I^/J^l«l:^^xai3- 
50 K7^^*a#U 5S (2 2) S«/hfli1-Sy^I/^fiia 
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[0 10 1] I«$n&^MD-K^ V 

4 o otawj-r*,, 

[0 10 2] H6tt**«i©a5(Z)|ltB©JBJII*^1-^ 

<o 3-F7y^o*m 09xi£, Linde Bq^lcJ: 
■S "An algorithm for vector quantization design," 
tiMLtzMJC (IEEE Trans. Commun., pp. 84- 95, January, 
1980) (Ml 3) fc£4#!fi-etSo 
[0 10 3] fc*3* 05 hl^&lc. y-f 

«3- K 7 y 2 tc J: D S^br* £ -5 fcfi§f£fc= iT3 C 

[0104] mn±^m<ome<D^m<Dmm^Tr 

Pi=a=bli(n) (24) 
Bi=Pi-E2^iXwi(n)Xwi(n 

[oiio] cct% Ttt^iiiy-f >s«^b-rs«ai 

[0111] A¥J&e**-^SJ^ >G£&*>ip 

b»a»ffl© b £ i^tt i: Jfc* uraftiao^- H 
^-T^o •t-FflEMMfci:bTI±, 09xtt4£ffi^S£fc 
#T-§3 0 ^E— K49JJSUIfiIiS8 0 Ott, ^-K*y»JtiS«£ 
^M^blell&e 0 0, v;i/f7l/^1t4 0 O^tB^iT 

[0112] ^mm^mme o PwsutiMR 
e> * b«>^«> *> k s^-ra^ic ^toii 

[0 1 1 3] a (1) «c^-TJ:-5Jc:Mffl©^t;ux§*«) 

[0114] :cm — mt\sTum<Do%<o2m<D 
«#b-r*&3Epbi&s*oT^s4:-rso 

^2/t;i/*£&£2@^©&B£h 

J&^rtfi: bTteU, 0(1,2X2, 1X2,2)#& ffiBOB 
£-eic*tt&bTfitIi:b"Cyu 09x.fcf, (1.0, 1.0X1.0, 



9) ^?9-9 0 9 9 5 
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©tf->:T;i/{ftfi* £§C£:tcU L©tt±S (13) ic 
[0 10 5] fc*>\ a»^l/XOJBH**i:«>-C3"-K 
[0 10 6] BI8li*l8WoSS7oSajS©J&lB*^"r^ 

d^mso K«syiH]i&8 o o&. ttfas^^r 

[0 10 7] 

G=101ogio[l/L±: (Pi/Bi)] OX) 

i = I 

[0 10 8] dCT-, Ui7U — Afc^ftStf^U 

^ — A©f@$re&&o Pi x Ei tt^jven, i#@coit 

[0 10 9] 



WKS^xWn-T)] (25) 

o.ixo. i,i.o)(o. 1,0. o^^%x?>n^o sib&&b 

30 [oiis] ^^b\ 2 f@j^±©^;i/*y:, iHiifrfb©fc#> 

l.o. -l.o^irr, $^fc^^cih*)T-^-So 
[0116] ffie©*««iy-f >a^{b®^3 6 
5tcm^^n^ 0 

[0117] m9&*m*<om8<Dnm<Dmia*7ikir7 
8 o o «jsij«*s a* u % * b#>£#> e> ti 

fc*-K©»^fc:, a«^^^-^tS«lHlB3 5 9*> 

[0 118] — yi;i/^©ffia©ffi*&^fc: 

fifc«#bT— *lc^bTi3<o *ISlco^Ttt, 

7ny^Bt«So ^fi^bUJgS 6 8 0 «U ^e-KW 

so a, «ft#aoif >r;i/ffiB, L+f>r;i/i:tfcD+f>r 
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<DV>7)l>GL&&tZ>ZttZL. L<om±^ (15) © 
[0 12 0]fci>\ <J>-&< £$)—3W\'X<D&m$:GL 

[oi2i]Bii i o (om&(omm^ 

trny^H-e&So ^Sfi^ftElR 7 0 0 teiu K 
WJ0&8 0 0 A* U &*>*Pb#>;£& 

>m^b[Eii^3 6 5, y;!/fri/^it4 o 

t?ftt«o ^;i/^Hi3- 4 5 ljfcfcn 

^Ifi3-H^h;i/*»^U « (14) ®i»t 

[0 12 2] fc;fe. S(17) fcfflC^Ts ^>*K 

[0123]112 &*&W<Dm 1 1 ©HJSCJBlBt^ 
t/D^it*So ^g^b[HK7 5 0U\ *-h* 
49JJS'J@»8 0 0 3&»&«JS'J«*&A*U &*>*>b#>^#> 

>fi^b[n]£&3 6 5, v^ru^tM 0 0-s 
ti^-rSo l&ft^i/JXOiHgiSfci&T'^ hJU 

a; (14) ©M^«/Nb"t*5»*B3— h)V 

^ >T^x§y-f >S^<blHieS3 6 5, Yvu^n^-tf- 
4 o o-Ntibi^-r^o 

[0124] fc|3, S (22) £ffl^T, £V >£fi^ 

[ 0 1 2 5 ] 11 3 (i#»il!fi!>S6 1 2 ©5»fc©fl2ffi*^ 
trn^ra^o ^zlS^b0SS7 8 0«U ^t— K 
«S'J@B8 0 0*»&«Jgrj««£A*U ifc b 
*>n*:^e— KfiDS^tc. < £t>— ogdM;1/^©&@ 
4££^b#£&£*vfci^ h^T-g^Yb-rSo 
T-> & 9S{£LB#&£^b#$Uf&£nT^ 

7Vi/ffie* L it >r;ufctrai*> raffia, 

SCiilcU LOftttA ( 1 5) <D&olzm&o << >5r 
>m?ib\B\m3 6 5. ^;i/^r^^it4 0 0 
^fcfc*iit-So 

[0 12 6] ;tWifi3-H7y^i:Uttt, 



(10) ^9-9 0 9 9 5 
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[0127]2£tc,5£(22) 
&T*#So 

[0 12 8] ±i*bfc3Sffi©®JBfclR*>"j\ S^OgJfc 

#Rjf£T*&So 

[0 12 9] ^—Wmtimtm^TitUfozi—}*?** 
[0 13 0] 

[««i©as] feJLbKHJIbfccfcaic, J;*Ui, 

jss*s/^i/^(offie«cife#bT, w^s^*ffli^T*t> 
^ b&^£nrose>-c% *««#©«M4ffi<*5 

20 [o i 3 i] *«w«cj:n«, 

So 

[11] *^0^©^ 1 ©Il©ii07D ^^ffe 

So 

[12] *!8W©^2©|llSfiDJB«©^D5/^ia"t?* 

So 

30 [i3] *&B%(Dm 3 (DnmwnmcDT'u v zm-cfr 

S o 

[14] ^i§©i 4 011®M©7D ^ ^it'fe 

S o 

[15] SI4©iaS©Jg«oSJ^*^-r^ny^E-eS) 

So 

[16] **^©i8 5©sa6©^»©rDy^H-e* 

So 

[17] *5S«S©a6©iaiBCD}^lB©^ny^ET?* 

So 

40 [18] *J6«i©*7©IIJIfi©JBJB©^ny^H-e* 

So 

[19] *&m<Dms<0fm<0fem<07u»j#Welb 

S o 

[110] *«W©S9©IUISOJBlB©rDy^H"eft 

So 

[Hi] i o©n«i©jg»©rDy^iaT- 

ifeSo 

[112] **R9(Z>a 1 l©safi®J&JB©rn^^0-e 

ife S o 

50 [113] *»hcdsi 2<Dmx&>wm<o'7uy#m-e 




(11) 
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ffi^anm 500 

1 1 0 yu-iiftm\B\& 5 5 0 

1 2 0 LSP/^*-*ftWm& 3 5 9 

2 0 0 *gra®» 3 5 5 
2 10 h;i/y^^— ^s^itEiS 3 60 
2 11 LSPn-h*r^^ 3 6 5 

230 wamfrmmR 390 

2 3 5 M^teliS 4 0 0 

2 4 0 iSSfl-^ffff HllS 451 

3 10 W^l/XjS&gtmEiS 5 8 0 
350, 355, 357, 450, 470, 600, 6 800 
50, 680, 700, 750, 780 ^ffiMTit 
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[^2] 



o 

5 



I 



{y ^x^'^.^<^^ 
— r 




(14) 



9-90995 



[@3] 



i 




(15) 



&M¥9-9 0 9 9 5 



14] 



I 




(16) 



«fI§¥9-9 0 9 9 5 
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mmW- 9-9 0 9 9 5 
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